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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Adhesives Sectional Committee had been approved by the Petroleum, Coal and Related Products Division 
Council. 

Surface preparation of a substrate is a crucial step for adhesive bonding. Bond strength and bond 
permanence are directly related to the type of surface that comes in contact with adhesive. In use of 
adhesives, the essential elements that contribute to the satisfactory performance are, namely, selection and 
quality of adhesive, efficiency of surface preparation and the method of bonding. Even a quality adhesive 
could fail if there is a short fall in one of the parameters. This guide is expected to eliminate failures which 
may be contributed to unsatisfactory or inappropriate surface preparation. 

The main objective of surface preparation is to ensure that a strong adhesion develops in the joint between 
two substrates to the extent that the weakest bond is between adhesive itself and not at the interface with 
the adherend. A good adhesive bond when fails, a layer of adhesive remains on each adherned. This type of 
failure is known as cohesive failure Cohesive failure is also an indication that the surface preparation for 
the particular combination of substrate, adhesive and testing conditions is optimum. 

This standard is designed to cover several methods of surface treatment so that the user could have a 
greater choice in selecting surface preparation treatment appropriate to a particular type of substrate and 
adhesive. 

Considerable assistance has been derived in the preparation of this standard from J. Adhesive Age, Vol 30, 
No. 6, p. 10, 1987 and International Standard ISO 4588 : 1989 Preparation of metal surface for adhesive 
bonding. 

The Committee responsible for formulation of this guide expects that it will not only provide much needed 
guidance and information on the use of adhesives but also help to resolve disputes relative to performance 
of adhesive due to unsatisfactory surface preparation. Selection of appropriate adhesive for a specific 
application will form the subject of a separate guide. 
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Indian Standard 



ADHESIVES - GUIDELINES FOR SURFACE 
PREPARATION FOR ADHESIVE BONDING 



1 SCOPE 

1.1 This standard covers prepared prebond 
surface treatment for various types of substrate 
which have been broadly grouped in the following 
four categories: 

a) Surface preparation for metal, 

b) Surface preparation for plastics, 

c) Surface preparation for elastomers, and 

d) Miscellaneous surface preparation. 

1.2 Where dissimilar surfaces are intended to be 
bonded, like glass and metal, rubber and plastic 
etc, the appropriate and wherever possible, the 
same method of surface preparation shall be used. 

1.3 This guide is not intended to eliminate bond 
failures which may be due to wrong selection of 
adhesives and inappropriate methods of bonding. 

2 REFERENCE 

The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 PROCEDURE 

The surface treatment described in this standard 
involve as many as three steps which comprise 
various solvent cleaning and degreasing methods, 
mechanical abrasion and chemical treatments. 
When used together, these treatments should be 
used in the following order: 

a) Solvent cleaning; 

b) Intermediate cleaning by mechanical 
abrasion; and 

c) Chemical treatment. 

Several methods have been covered for these 
treatments, so that the user will have a greater 
choice in selecting a treatment appropriate to a 
particular substrate. 

3.1 Solvent Cleaning 

Solvent cleaning is the process of removing extra- 
neous matter ( soil ) from a surface with an 
organic solvent* Four methods of solvent cleaning 
have been described below: 

a) Solvent immersion, 

b) Solvent wiping, 

c) Solvent spray, and 

d) Vapour degreasing. 



cloth with a solvent 
be bonded until no 
on the cloth or the 



3.1.1 Solvent Immersion 

The solvent immersion method is useful for batch 
or piece cleaning of relatively small parts and 
may be used to remove light soil only. 

3.1.2 Solvent Wiping 

Solvent wiping method is useful for removing 
loosely held dirt, grease and oil. The procedure 
consists of saturating a clean 
and wiping across the area to 
signs of residue are evident 
substrate. The wiping cloth should never touch 
the solvent container and the cloth should be 
changed during cleaning. The drawback in using 
solvent wiping method is that the foreign matter 
only move around and does not get removed 
completely from the surface of the substrate. 

3.1.3 Solvent Spray 

The solvent spray method of cleaning is highly 
efficient due to the scrubbing effect produced by 
impingement of high speed particles on the sur- 
face being cleaned. The spray causes flow and 
drainage on the surface of the adherend that 
washes away loosened extraneous matter. 

3.1.4 Vapour Degreasing 

Vapour degreasing method is the most preferred 
and economical method of solvent cleaning. It is 
based on a thermally balanced distillation for 
removing soluble soil from a variety of metallic 
and non-metallic parts. In general, these soluble 
soils are in the form of oils, greases and waxes. 
Vapour degreasing usually consists suspending the 
substrate in a container of chlorinated or fluori- 
nated solvent vapour. 

Some of the important characteristics for solvents 
used for vapour degreasing are as follows: 

a) High solvency of oils, greases and other 
soils; 

b) Non-flammable, non-explosive and non- 
reactive; 

c) High vapour pressure density compared to 

air; 

d) Low heat of vaporisation and specific 
heat; 

e) Chemical stability; and 

f) Boiling point low enough for easy 
distillation but high enough for easy 
condensation. 
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3.2 Intermediate Cleaning 

Intermediate cleaning is the process of removing 
soil from a substrate surface by physical, mechani- 
cal or chemical means without altering the 
material chemically. The surface, however, may 
be affected physically as small amounts of the 
substrate may actually get removed. 

Several methods that can be employed for inter- 
mediate cleaning are discussed below: 

3.2*1 Dry Abrasion 

The dry abrasion method consists lightly and 
uniformly sanding the surface of the substrate 
material with abrasive paper, abrasive paper on 
cloth, using alumina, silicon carbide, emery or 
other suitable alumina material of particle size 
106 to 45 fMtn. The operations for dry abrasion 
may be carried out in the following sequence: 

a) Straight across the panel in a direction 
parallel to any one side; 

b) At right angles to the first direction until 
all signs of the original burnishing have 
been removed; 

c) Circular motion of diameter approximately 
80 mm to 100 mm; until a pattern has been 
produced consisting only of circular 
burnishing marks superimposed one upon 
the other and the surface appears visually 
uniform; 

d) Blow parts with clean dry, filtered air or 
nitrogen or brush with a clean dry brush 
to remove particulate matter. 

3.2.2 Dry Abrasive Blast 

The dry abrasive blast method consists of a 
uniform blasting of the substrate surface with a 
clean dry, non-metallic grit such as flintstone, 
silica, silicon carbide, sharp edged aluminium 
oxide, steel shots or glass beads. The particle size 
will vary with the surface and the material and 
may range from 106 to 45 ftm. The blasted surface 
shall be visually uniform. Blow parts with filtered, 
clean dry air or nitrogen to remove particulate 
matter. 

3.2.3 Wet Abrasive Blast 

The wet aprasive blast method consists of 
uniformly blasting adherend surfaces with grit 
particles of mesh size 1 000 or smaller, namely, 
aluminium oxide or glass bead slurry. The angle 
of spray shall be 90 °G. Generally 100 parts of 
water to one part of the abrasive, by volume is 
used. The surface then shall be rinsed in distilled 
water and dried. 

3.2.4 Wet Abrasive Scour 

The wet abrasive scour method consists of scour- 
ing the surface of substrate material with water 
and scouring powder. A clean cloth, non-metallic 



or metallic bristle brush may be used to obtain 
good scouring action. The surface should then be 
rinsed with tap water followed by distilled water 
and dried. 

3.2.5 Detergent Scrub 

The detergent scrub consists of thoroughly 
scrubbing the substrate surface with a non- 
metallic bristle brush and a detergent solution 
maintained at 40 to 50 °G. Generally 50 to 150 g 
of liquid detergent per 5 litre tap water is used. 
After scrubbing, all parts should be thoroughly 
rinsed in tap water and finally with distilled water. 

In all the wet abrasion methods ( see 3.2.3 
to 3.2.5 ) a water break free surface shall be 
obtained. The water break free test is based on 
the observation that a clean surface will hold a 
continuous film of water. 

This is known as a water break free condition. A 
break in the water film indicates a soiled or con- 
taminated area. Care must be taken to ensure 
that the surface is thoroughly rinsed before testing. 
If a water break free condition is not obtained on 
the treated surface it should not be used for bond- 
ing or coating. This method is probably the most 
widely used method for determining the clean- 
liness of substrate surface for bonding. 

3.2.6 Alkaline Degreasing 

The alkaline cleaning method consists of immers- 
ing the desired adherend surfaces for 8 to 
12 minutes in a solution of 25 percent ( m/m ) 
solution of sodium metasilicate. After alkaline 
treatment, rinsing with tap water and finally with 
distilled water is desirable. In some cases where 
strong alkaline cleaner is required, use a mixture 
of sodium metasilicate, trisodiumphosphate and 
sodium hydroxide in 2:1:1 ratio respectively. 

NOTE — In most cases, all of the intermediate cleaning 
operations should be preceded and followed by solvent 
cleaning. 

3.2.7 Wire Brushing 

The wire brushing method requires uniform 
abrasion or buffing with a wire hand brush or a 
motor driven wire wheel. The surfaces should be 
solvent cleaned prior to and following the wire 
brushing operation. 

3.3 Chemical Treatment 

Chemical treatment is the process of treating a 
clean surface by chemical means. With chemical 
treatment, the chemical nature of the surface of 
the substrate is changed to make it highly receptive 
to adhesion. It is always preceded by solvent 
cleaning and, in many cases, preceded by both 
solvent and intermediate cleaning, These steps arc 
performed to prevent the contamination of the 
chemical treatment bath and also to ensure the 
optimum reaction between active chemicals and 
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the substrate. Chemical treatments are usually 
classified by solution used, solution temperature, 
immersion time, type of rinse and type of drying. 
In many cases, treated materials have short 
storage lives. Thus, the bonding operation should 
be conducted as soon after the surface preparation 
procedure, as possible. For longer storage, a 
compatible primer may be used to coat the 
treated substrate after preparation. The primer 
will protect the surfaces during storage and 
interact withthe adhesive during bonding. 

3.4 Corona-Discharge Treatment 

The corona -discharge treatment is a long 
established method for treating polymers prior to 
adhesive bonding, printing with inks, lamination 
to other films, vacuum metallization with metals, 
etc. Indeed, it is the most widely used method for 
pretreating polyolefin film and is also employed 
for conical or cone-shaped containers ( for exam- 
ple tubes ). The basis for the technique is shown 
Fig. 1 and it typically involves passing the 
polymer film over an earthed metal electrode 
which is covered with an insulating dielectric 
material such as chlorosulphanated polyethylene 
rubber, silicone rubber epoxy, epoxy glass or 
polyester. The metal electrode, usually made from 
aluminium, is separated from the polymer film 
surface by approximately 1 to 2 mm and a high- 
frequency (typically 10 to 20 kHz) generator 
and a step-up transformer provides a high voltage 
to the electrode. In each half-cycle the applied 
voltage, about 20 kV maximum, increases until it 
exceeds the threshold value for electrical break- 
down of the air gap when the air is ionized and, 



hence a plasma is generated. The atmospheric 
pressure plasma is called a corona discharge, 
hence the name for this type of treatment. In 
practice discrete intense sparks can also be seen 
originating from localized regions of the electrode 
so corona is not a truly exact description for this 
type of treatment. Apart from using air as the 
medium in which the plasma is generated, liquids 
or oxygen-containing gases are often injected into 
the air gap in an attempt to increase treatment 
efficiency. Many other factors, such as air flow 
rate and film temperature, may influence the 
efficiency of the pretreatment but the two major 
factors are the power output into the discharge 
and the speed of throughput of the polymer being 
treated. 

4 SELECTING A SUITABLE PROCESS 

4.1 The task of selecting the optimum process for 
preparing substrate surfaces for bonding is com- 
plicated by the variety of materials requiring 
preparation and also the large number of processes 
for preparing them. Consideration must be given 
to the type of surfaces requiring preparation, the 
type of processes used for surface preparation 
(mechanical, passive chemical or active chemical) 
and process selection parameters ( substrate mate- 
rial, type of application, configuration of the part 
and the adhesive required ). t 

4.2 Tables 1 to 4 list various metals, plastics and 
elastomers that require surface preparation to 
obtain optimum bonding. The tables are by no 
means exhaustive, but indicate surface preparation 
methods commonly used. 



ELECTRODE 




DIELECTRIC 
COVERED ROLL 



Fig. 1 Schematic Diagram otp the Electrical ( Corona ) Discharge Treatment Process 
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Table 1 Surface Preparation for Metals 

( Clause 4.2 ) 



Substrate Solvent Gleaning 



(1) (2) 

Aluminium, Immerse, spray or wipe with 

aluminium chlorinated solvent, ketone or 

alloys mineral spirits or vapour 

degrease with chlorinated 

solvent 

Beryllium Immerse, spray or wipe with 

chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated 
solvent 



Int er m e diat e 
Cleaning 

(3) 

Detergent scrub 



Wet 

blast 



abrasive 



Chemical Treatment or "Other 9 



(4) 

Sulphuric acid 
( 90 percent ) 
Sodium dichromate 

Solution temperature 

Immersion time 

Rinse tap water 
followed by distilled 
water, dry 



77*8 ) 
: 22*2 J 



Parts 

by 
mass 



22 

: 250 °G 

: 20 minutes 

: 30 Min at 
70 °C 



Sodium hydroxide 
Distilled water 



:20 
:80 



.-0} 



Parts 
by 

mass 

Solution temperature : 79 to 85°C 

Immersion time : 3 to 4 min 

Rinse tap water 65 to 82°C 
followed by distilled 
water, dry 



Beryllium/ 
copper 



Cadmium 
Chromium 



Copper, 
copper alloys 



Germanium 

Gold, 
platinum, 
silver 

Lead, 
solders 



Magnesium, 
magnesium 
alloys 



Immerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degr ease with chlorinated 

solvent 



Immerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated 
solvent 

Immerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated 
solvent 



Vapour degrease with chlorinated 
solvent 

Vapour degrease with chlorinated 
solvent 

Immerse, spray or wipe with 
chlorinated solvent or vapour 
degrease with chlorinated 
solvent 



Immerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated 
solvent 



Wet abrasive 
blast 



Dry abrasion or 
dry abrasive 
blast 



Dry abrasion or 
wire brushing 



Dry or wet 
abrasive blast 

Dry abrasion 



Dry abrasion or 
wet or dry 
abrasive blast 
or wet abrasive 
scour 

Dry abrasion 



Electroplate with nickel 

Hydrochloric acid 
( 37 percent ) 
Distilled water 



; 46-0 1 Parts 

> by 
: 54'0 J mass 



Solution temperature : 90 to 95°C 



Immersion time 
Rinse tap water 

followed by distilled 

water, dry 

Nitric acid 
( 69 percent ) 
Ferric chloride 
Distilled water 

Solution temperature 

Immersion time 

Rinse tap water follo- 
wed by distilled 
water, dry 



1 to 5 min 
; Hot air 



12-41 



Parts 



6*2 



> by 



mass 



; 81-4J 
:21 to32°C 
: 1 to 2 min 
: 65 °C, Max 



Chromic acid 
Distilled water 



: 200 1 

: 80*0 J 



Parts 

by 
mass 

Solution temperature : 71 to 88 n C 

Immersion time : 10 minutes 

Rinse tap water : below 60 A G 
followed by distilled 
water, dry 
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Table 1 ( Concluded ) 



Substrate 

(i) 

Nickel 



Steel 
( stainless ) 



Steel 
( mild ) 



Tin 



Titanium, 
titanium 

alloys 



Tungsten, 
tungsten 
alloys 



Zinc, zinc 
alloys 



Solvent Gieamng 



(2) 

Vapour degrease with chlorinated 
solvent 



Immerse, spray or wipe with 
chlorinated or aromatic solvent, 
or vapour degrease with 
chlorinated solvent 



Immerse, spray or wipe with 
chlorinated or aromatic solvent 
or vapour degrease with 
chlorinated solvent 



Immerse, spray or wipe with 
chlorinated solvent or vapour 
degrease with chlorinated 
solvent 

Immerse, spray or wipe with 
ketone or aromatic solvent 



I nsmerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated sol- 
vent 



Immerse, spray or wipe with 
chlorinated solvent, ketone or 
mineral spirits or vapour 
degrease with chlorinated 
solvent 



Intermediate 
Gleaning 

(3) 



Chemical Treatment or "Other" 



Strong alkaline 
cleaner 



Strong alkaline 
or dry abrasive 
blast 



Dry abrasion 



Mild alkaline 
cleaner or wet 
abrasive scour 



Dry abrasion or 
wet or dry 
abrasive blast 



(4) 

Nitric acid 
( 69 percent ) 

Solution temperature : 

Immersion time 

Rinse tap water ; 
followed by distilled 
water, dry 

Nitric acid 

( 69 percent ) 
Distilled water : 

Solution temperature : 

Immersion time : 

Rinse tap water : 
followed by distilled 
water s dry 

Ethyl alcohol : 

( denatured ) 
Orthophosphoric acid ; 
( 85 percent ) 

Solution temperature ; 
Immersion time 
Rinse tap water : 

followed by distilled 

water, dry 



Nitric acid 
( 60 percent ) 
Hydroflouric acid 
( 60 percent ) 
Distilled water 

Solution temperature 

Immersion time 

Rinse tap water fol- 
lowed by distilled 
water, dry 

Brush off carbon 
residue with nylon 
brush while rinsing 

Nitric acid 

( 69 percent ) 
Sulphuric acid 

{ 96 percent ) 
Hydroflouric acid 

( 60 percent ) 
Disiilled water 
Hydrogen peroxide 
Solution temperature : 
Immersion time ; 

Rinse tap water fol- : 

lowed by distilled 
water, dry 

Hydrochloric acid 

Distilled water 

Solution temperature 

Immersion time 

Rinse tap water fol- 
lowed by distilled 
water, dry 



100 parts by 
mass 

20 °C 

5 seconds 

40 °C 



:20'0 "J 
800 J 



Parts 

by 

mass 

21 to 32°C 

25 to 35 min 

65°C, Max 



66*7 
33*3 



Parts 

by 

mass 



60°C 
10 min 
60 min at 
120°C 



: 28*8 T 

i Parts 
: 3-4 i* by 

| mass 
: 67*8 J 
; 38 to 52°G 
: 10 to 15 min 
: 15 min at 
71 to 82°C 



30'0 1 
I 
50*0 J Parts 
> oy 
5*0 | mass 

I 
150 j 

Few drops 

20°C 

1 to 5 min 

l5minat71°C 

to 82 Q G 



20*0"! Parts 

> by 
80 '0 J mass 

20°C 

2 to 4 min 
30 min at 
66 to71°C 
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Table 2 Surface Preparation for Plastics 

( Clause 4.2 ) 



Substrate 



(1) 

Acetate 
( copolymer ) 



Acetal 
( bomopoly> 

mer ) 



ABS or 

methyl pen- 
tene, 



Cellulosics 



Diallyl 
phthalate 

Epoxy 
phenolics 



Solvent Gleaning 



(2) 

Immerse, spray 
ketone solvent 



or wipe 



with 



Immerse, spray 
ketone solvent 



or wipe with 



Immerse, spray or wipe with 
ketone solvent 



Immerse, spray or wipe with 
alcohol 

Immerse, spray or wipe with 
ketone solvent 

Immerse, spray or wipe with 
ketone solvent 



Immerse, spray or wipe with 
alcohol 



Ethylene 
vinyl 
acetate 

Furane, iono- Immerse, spray or wipe with 
mer, melamine ketone solvent 
resins, SAN, 
polysulphone 
or vinyl 
( rigid ) 

Pol yamide I mmerse, spray or wipe with 

chlorinated, aromatic or 
ketone solvent 



Polycarbonate 



Immerse, spray or wipe with 
alcohol 



Intermediate 
Gleaning 


Chemical Treatment or "Other" 


(3) 


(4) 




Dry abrasion or 
wet or dry 
abrasive blast 


Sulphuric acid 
( 96 percent ) 
Potassium dichromate 
Distilled water 


: 88*5 1 Parts 

I by 
: 4 '4 \ mass 
: 7'1 J 




Solution temperature 


: 25°G 




Immersion time 


: 10 seconds 




Rinse tap water fol- 
lowed by distilled 
water, dry 


: Room tem- 
perature 


Dry abrasion 


1, 4-Dioxane 
Perchloroethylene : 
/^-Toluene sulphonic : 

acid 
Hydrophilic fumed 

silica 


: 3*00 1 
; 96-85 j Parts 
0-05 1 by 
\ mass 
: 0-10 | 
J 




Solution temperature 


:80 to 120°G 




Imersion time 


: 5 to 30 seconds- 




Rinse hot water 


: 120°G 




( place in oven at 
120°C for 1 min 






prior to rinsing), dry 




Dry abrasion or 
wet or dry 
abrasive blast 


Sulphuric acid 
( 96 percent ) 
Potassium chromate 
Distilled water 


: 65'0 1 

' Parts 
: 7-5 f by 
: 27*5 J mass 


i- 


Solution temperature 


:60°C 



Immersion time 



: 20 min (ABS)/ 
60 min methyl 
pentene 

Warm air 



Dry abrasion or 
wet or dry 
abrasive blast 

Dry abrasion or 
wet or dry 
abrasive blast 

Dry abrasive 
blast or wet 
abrasive scour . 
or detergent 
scrub 



Dry abrasion or 

wet or dry 
abrasive blast 



Dry abrasion 



Rinse tap water fol- 
lowed by distilled 
water, dry 

Dry plastic at 100°G for 60 min, 
apply adhesive before plastic cools 
to room temperature 



Prime with epoxy adhesive and fuse 
into the surface by heating for 30 
min at 100°C 



Phenol 

Distilled water 

Solution temperature 

Immersion time 
rinse, none dry 



Dry abrasion or 
wet or dry 
abrasive blast 



; 80-0 "] Parts 

V by 
; 20*0 J mass 

: 70 to 90°C 

: Brush on 
: 20 min at 
60 to 7l°C 



Table 2 ( Concluded ) 
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Substrate 

(1) 
Fluorocarbons 



Polyester 



Polyethylene, 
polypropylene 
or Chlorinated 
polyether 



Polyamide or 
polymethyl- 
meth acrylate 



Polyphenylene 
oxide 

Polystyrene 

Polyurethane 

Vinyl 
( flexible ) 

Glass reinfor- 
ced plastics 
based on epoxy 
and polyester 
matrix resins 



Solvent Cleaning 



(2) 



Intermediate 
Gleaning 

(3) 



Chemical Treatment or "Other" 



Immerse, spray or wipe 
ketone solvent or alcohol 



with 



I mmerse, spray or wipe 
ketone solvent or alcohol 



with 



Immerse, spray 
ketone solvent 



or wipe with 



Immerse, spray or wipe with 
ketone alcohol or chlorinated 
solvent 



Immerse, spray or wipe with 
alcohol 

Immerse, spray or wipe with 
alcohol 

Immerse, spray or wipe with 
alcohol 

Immerse, spray or wipe with 
ketone solvent 

Immerse, spray or wipe with 
ketone solvent 



Dry abrasion or 
wet or dry 
abrasive blast 
or wet abrasive 
scour 



Dry abrasion 



Dry abrasion 



(4) 

Naphthalene 

Sodium 

Tetrahydrofuran 

Solution temperature 

Immersion time 

Rinse ( ketone 4- aro- 
matic + distilled 
water ) dry 

Sodium hydroxide 
Distilled water 



12*3 1 Parts 

! 2-2 y by 
: 85*5 J mass 

: 70 to 90°C 

60 to 120 
seconds 

: 65°C, Max 



:20*0 
:80-0 



Parts 
by 

mass 



Solution temperature 
Immersion time 
Rinse ; 

Dry 

Sulphuric acid 
( 96 percent ) 
Sodium dichromate 
Distilled water 



Parts 

Y by 
1 mass 



Immersion time 



: 70 to 95°C 
: 10 minutes 
; Hot water 
: Hot air 
: 885 1 

: 4*4 
: 7-1 j 

: 60 sec at 70°G 
( PE, PP ); 5 
to 10 minutes 
at70°C(CPE) 

Expose surface to gas burner flame 
( or oxyacetylene oxidizing flame ) 
until the substrate is glossy 

Alternatively, corona discharge 
method can be employed. 



May be primed with an adhesive con- 
taining xylene 
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Table 3 Surface Preparations for Elastomers 

( Clause 4.2 ) 



Substrate 



Solvent Gleaning 



(1) (2) 

Natural rubber Immerse, spray or wipe with 
alcohol 



Butadiene 
styrene 



Butadiene 
nitrile 



Butyl and 
chlorobutyl 
rubber 



Ethylene and 
propylene 

rubber 

Polybutadiene 



Immerse, spray or wipe with 
aromatic solvent 



Immerse, spray or wipe with 
alcohol 



Immerse, spray or wipe with 
aromatic solvent 



Polybutadiene 

Polychloro- 
prene, neoprene 



Immerse, spray or wipe with 
alcohol or ketone solvent 

Immerse, spray or wipe with 
alcohol 

Wipe with alcohol 

Immerse, spray or wipe with 
alcohol or aromatic solvent 



Polysulphide 



Immerse, spray or wipe with 
alcohol 



Intermediate 
Gleaning 

(3) 
Dry abrasion or 
dry abrasive 
blast 



Dry abrasion or 
dry abrasive 
blast 



Dry abrasion or 
dry abrasive 
blast 



Detergent scrub 



Detergent scrub 



Dry abrasion or 
dry abrasive 
blast 

Dry abrasion or 
dry abrasive 
blast or deter- 
gent scrub 



Chemical Treatment or "Other" 



(4) 



100*0 parts by 
mass 

21 to 32°G 

2 to 10 min 

65 °G Max 



: 100*0 parts by 
mass 

21 to32°G 

: 1 to 5 min 

t 65°C, Max 



Sulphuric acid 
( 96 percent ) 

Solution temperature 

Immersion time 

Rinse tap water fol- 
lowed by distilled 
water, dry 

Flex until a finely cracked surface 
appears 

Sulphuric acid 
( 96 percent ) 

Solution temperature 

Immersion time 

Rinse tap water fol- 
lowed by distilled 
water, dry 

Flex until a finely cracked surface 
appears 

Sulphuric acid : 100*0 parts by 

( 96 percent ) mass 

Solution temperature :2l to 32 °C 
Immersion time : 10 to 45 

seconds 

Rinse tap water fol- ; 65°C, Max 
lowed by distilled 
water, dry 

Flex until a finely cracked surface 
appears 

Sodium hypochlorite 

( 5'25 percent ) 
Hydrochloric acid 

( 37 percent ) 
Distilled water 

Solution temperature 

Immersion time 



Parts 
by 
mass 
97*0 j 

21 to 32°C 

90 to 150 
seconds 

65°C, Max 



Rinse tap water fol- 
lowed by distilled 
water, dry 

Solution life is 4 hours maximum 



Sulphuric acid : 100*0 parts 

( 96 percent ) by mass 

Solution temperature : 21 to 32°G 

Immersion time : 5 to 15 min 

Rinse tap water fol- : 65°C, Max 
lowed by distilled 
water, dry 

Flex until a finely cracked surface 
appears 

Immerse overnight in strong chlorine 
water 

Rinse with tap water followed by 
distilled woter, dry in air 



Table 3 ( Concluded ) 
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Substrate Solvent Gleaning 

(J) (2) 

Poly ure thane Immerse, spray or wip e with 
alcohol 



Silicone Immerse, spray or wipe with 

alcohol ketone solvent 



Intermediate 
Gleaning 

(3) 



Chemical Treatment or "Other" 

(4) 

Incorporate chlorosilane at 1 percent 
by mass into adhesive elastomer 
system 

Application of primer or expose to 
oxygen gas activated by corona dis- 
charge for 10 minutes 



Table 4 Miscellaneous Surface Preparation 

( Clause 4.2 ) 



Substrate 


Solvent Gleaning 




Intermediate 


Chemical Treatment or "Other" 










Cleaning 






(1) 


(2) 






(3) 


(4) 




Brick 


Immerse, spray or 
ketone solvent 


wipe 


with 


Wire brushing 


— 




Carbon 


Immerse, spray or 


wipe 


with 


Dry abrasion 


— 




graphite 


ketone solvent 












Glass 


Immerse, spray or 


wipe 


with 


Wet abrasive blast 


Sulphuric acid 


: 96*6 1 Parts 


( non-optical ) 


ketone solvent 








( 96 percent ) 


I by 
: 1*7 , mass 












Sodium dichromate 












Distilled water 


: VI J 












Solution temperature 


;20°C 












Immersion time 


: 10 to 15 min 










Wet abrasive 


Rinse tap water fol- 


:65°C, Max 










blast 


lowed by distilled 
water, dry 




Glass 


Immerse, spray or 


wipe 


with 


— 


Glean in ultrasonicallv aeritated 


( optical ) 


chlorinated solvent 








detergent bath 

Rinse tap water fol- 
lowed by distilled 
water, dry 


: 38°C, Max 


Concrete, 


Immerse, spray or 


wipe 


with 


Wire brushing 


Hydrochloric acid 


: lOO'O parts 


granite stone 


chlorinated solvent 








( 96 percent ) 
Solution temperature 
Immersion time 

Rinse : 
Dry 


by mass 

: 20°G 

: Until efler- 
vescene stops 

Tap water 
until neutral, 
then rinse 
with 1 per- 
cent ammonia 
and water 

: 38°C, Max 


Ceramics 


Immerse, spray or 
kenone solvent 


wipe 


with 




Sulphuric acid 
( 96 percent ) 
Sodium dichromate 
Distilled water 

Solution temperature 

Immersion time ; 

Rinse tap water fol- 
lowed by distilled 
water, dry 


x 96*6 1 

■ Parts 
: 1-7 > by 
: 1*7 J mass 

:20°C 

: 1 5 min 

: 65°C, Max 


Wood, plywood 


— 






Dry abrasion 


__ 




Fainted surface 


— 






Detergent scrub 


Remove paint by solvent or abrasion; 










or dry 


pretreat exposed base 
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ANNEX A 
( Clause 2.1 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 
255 : 1982 



264 : 1976 

265 : 1976 

266 : 1977 
324 : 1959 



Title 

Sodium sulphate 
( technical grade ) 



anhydrous 
( second 



revision 



Nitric acid ( second revision ) 
Hydrochloric acid ( second 
revision ) 

Sulphuric acid ( second revision ) 

Ordinary denatured spirit 
( revised ) 



IS No. Title 

538 : 1968 Phenol ( carbolic acid ) {first 

revision ) 

539 : 1974 Naphthalene ( second revision ) 

1070 : 1977 Water for general laboratory 
use ( second revision ) 

5297 : 1977 Perchloroethylene ( tetrachloro- 
ethylene ) technical (first 
revision ) 

10332 : 1982 Hydrofluoric acid, aqueous 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under which a licence 
for the use oft he Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Ihdian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc :No. PCD 15(980) 



Amendments Issued Since Publication 
Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 
Headquarters : 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 Telegrams : Manaksanstha 

Telephones : 331 01 31, 331 13 75 ( Common to all Offices ) 

Regional Offices ; Telephone 

Central ; Manak Bhavan, 9 Bahadur Shah Zafar Marg /33I oi 31 

NEW DELHI 110002 \331 13 75 

Eastern ; 1/14 C. L T. Scheme VII M, V. I. P. Road, Maniktola 87 86 62 

CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 53 38 43 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 235 02 16 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 632 92 95 

BOMBAY 400093 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD 
JAIPUR. KANPUR. LUCKNOW. PATNA. TH1RUVANANTHAPURAM. 
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